Background: Spirometry as a non-invasive and inexpensive test is widely used for occupational health evaluations. Bronchodilator test is used for the assessment of airflow limitation and increase in forced expiratory volume in 1 second (FEV 1 ) or forced vital capacity (FVC) is considered as a positive response. This study was performed to assess the response of forced expiratory volume in 6 seconds (FEV 6 ), forced expiratory volume in 3 seconds (FEV 3 ), and forced expiratory time (FET) to bronchodilator administration.
INTRODUCTION
Spirometry as a non-invasive and inexpensive test is widely used in occupational health evaluations. The most frequent parameters used for interpretation of this test include FVC, FEV 1 , and FEV 1 /FVC (1) . Spirometry is a demanding maneuver requiring a long exhalation time to achieve American Thoracic Society/European Respiratory Association (ATS/ERS) criteria (1) .
Studies have shown a high sensitivity and specificity for FEV 1 /FEV 6 compared to FEV 1 /FVC for diagnosis of airway obstruction (2) (3) (4) . FEV 1 /FEV 6 is also recommended for detection of COPD in the primary-care setting (5) .
Some spirometric variables (such as FEV 6 , FEV 3 , FEV 1 /FEV 6 and FEV 1 /FEV 3 ) have been suggested as alternatives to FVC, and FEV 1 /FVC to find abnormal TANAFFOS Mehrparvar AH, et al. 21 Tanaffos 2014; 13 (1) : [20] [21] [22] [23] [24] [25] spirometric patterns (2-4, 6, 7) . Measurement of parameters such as FEV 6 is easier because the patients are not required to perform maximal end-expiration. This is important especially in occupational health settings requiring a large number of workers performing spirometry in a short time.
Among the aforementioned parameters, FEV 6 is the most frequently assessed parameter. There are several studies on the reliability and utility of this parameter for diagnosing obstructive and restrictive lung diseases (5, 8, 9 ). This parameter is reported to be less variable than other FEV X parameters (10) .
Bronchodilator test is recommended to assess airway responsiveness. Bronchial responsiveness is assessed by changes in spirometric parameters after the administration of short-acting β 2 -agonists, such as salbutamol, or anticholinergic drugs such as ipratropium bromide (11) (12) (13) 14) . Positive bronchodilator test is a useful means that helps with the diagnosis of respiratory diseases such as asthma (15, 16) .
According to ATS/ERS task force, bronchodilator response is measured using the percent change from baseline and absolute changes in FEV 1 and/or FVC (12) .
Twelve percent and 200 mL increase in FEV 1 or FVC compared to baseline value are suggestive of a significant response to bronchodilator (12, 13) . Kainu et al. proposed that 9% increase in FEV 1 from baseline is a positive response (17) . It is also recommended that if only FVC is increased in bronchodilator test, forced expiratory time (FET) be assessed as well (18) .
Since FEV 6 and FEV 3 are considered as surrogates of FVC, their response to bronchodilator administration is important. Thus, this study was designed to assess the response of these spirometric parameters to bronchodilator administration.
MATERIALS AND METHODS
In a cross-sectional study from November 2011 to November 2012, we assessed the response of FEV 3 , FEV 6 , FEV 1 /FEV 3 , FEV 1 /FEV 6 and FET to bronchodilator administration. FEV 6 is the most reliable surrogate for FVC followed by FEV 3 as the second reliable parameter most commonly studied as an alternative to FVC.
Our study population consisted of all subjects referred to Yazd occupational medicine clinic and bronchodilator test was indicated for them regardless of their diagnosis.
There were four smokers among subjects who were excluded from the study. Those taking medications (systemic or inhaled) for respiratory diseases were excluded from the study. The test with the highest sum of FVC and FEV 1 from three technically acceptable recordings was selected. All factors intervening or contraindicating spirometry were evaluated before the test (1). We used our population reference equations according to Golshan et al. (19) .
The average increase in spirometric parameters (i.e. 
RESULTS
One hundred and four subjects were entered in the study. Table 1 shows the demographic data of all subjects. Table 2 shows the baseline and post-bronchodilator values of different spirometric parameters. The change in spirometric parameters was measured and is shown in Table 3 . FET did not significantly change after bronchodilator administration. The change in FET was not significantly different between the responsive and non-responsive cases.
FET increased in only about 37% of cases. FVC increase after bronchodilator administration was significantly correlated with FET but this association was not seen for FEV 6 and FEV 3 . In about 39% of cases, FVC decreased after bronchodilator administration.
DISCUSSION
Spirometry is the most common test for screening of respiratory functions in occupational health evaluations. had a low sensitivity for diagnosis of restrictive and obstructive spirometric patterns (8) .
In the current study, the parameter with the highest response to bronchodilator was FEV 1 , which was in agreement with the previous study (11) and those of Kainu et al (15) , and Lamprecht et al (22) . Increased FVC was observed in a few subjects consistent with other studies (11, 15) . In responsive cases, the mean FEV 6 increase was lower than 12%; Kainu et al. reported 6% increase in FEV 6 to be significant (15 (12, 24) .
In our study, FVC decreased in a significant number of cases after bronchodilator administration which was in agreement with the findings of Kainu et al (15) .
In our study, FVC increase after bronchodilator administration was significantly correlated with FET but this association was not seen for FEV 6 
